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1. 

SYSTEMIS AND METHODS FOR PROVIDING 
MAPPING SERVICES INCLUDING ROUTE 
BREAK POINT RECOMMENDATIONS 

TECHNICAL FIELD 

Various embodiments of the present disclosure relate gen 
erally to providing geographical mapping information and 
recommendations. More specifically, exemplary embodi 
ments of the present disclosure relate to systems and methods 
for providing user customizable break point recommenda 
tions for a trip, based in part on user input. 

BACKGROUND 

Recently, the use of electronic maps has become wide 
spread on in-vehicle orportable GPS devices, applications on 
mobile devices, or other devices. Such electronic maps often 
convey information about roads, traffic, buildings, land 
marks, terrain, etc., related to geographical regions of inter 
est. Some electronic maps may be interactive, allowing users, 
for example, to view a map of a particular location (e.g., 
specific address, city, State, country, etc.) and the Surrounding 
locations. A user may also use the map to receive route infor 
mation to a particular address, either when stationary or while 
travelling, by various GPS or other location detecting means. 

Interactive maps may also provide information about vari 
ous points of interest (POIs) at or near a location selected or 
specified by a user. A POI may be, for example, a specific 
business, destination, or attraction that is useful or interesting 
to an individual or a group of individuals, or that the indi 
vidual or the group may want to visit. By way of example, 
POIs on a map display may represent gas stations, rest areas, 
hotels, restaurants, museums, hospitals, historical sites in a 
specific geographic area, houses for sale, etc. A POI may also 
correspond to a movie theater showing a particular film, a 
restaurant that serves a specific type of food, such as pizza, 
etc. 

Electronic maps, either interactive or non-interactive, may 
be used for planning or taking regular trips to the same loca 
tion (e.g., daily commuting from home to work), new short 
distance trips to unfamiliar locations, long-distance vacation 
road-trips, or any other type of travel. While on a trip, such as 
a road-trip, many people take breaks to use rest areas, re-fuel, 
eat, etc. Although the routes for Such trips are often planned 
out in advance, for example, using the above-mentioned elec 
tronic mapping services, the breaks often are not planned out. 
This often leads to breaks taking place locations that may not 
be the best suited for a particular traveler, for example, not in 
accordance with a user's POI preferences, resulting in an 
unsatisfactory trip, wasted travel time, and increased fuel 
consumption. 

Accordingly, a need exists for systems and methods for 
providing user-customizable break point information, based, 
in part, on user inputs. In addition, a need exists for systems 
enabling users to quickly and easily add POIs to their trip at 
Suggested break points, thereby easing trip planning. In addi 
tion, a need exists for systems that provide suggested travel 
break points based on route leg time/distance, POI density, 
and/or user travel break preferences. 

SUMMARY OF THE DISCLOSURE 

According to certain embodiments, computer-imple 
mented methods are disclosed for providing to a user geo 
graphical mapping information relating to a trip from a start 
location to a destination. One method includes receiving, 
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2 
from a user's electronic device and over a network, user input 
data including at least the destination location and a break 
point parameter, calculating one or more routes from the start 
location to the destination location, based on the user input 
data; identifying one or more intermediate break point loca 
tions along the one or more routes based on the break point 
parameter received from the user; identifying a range extend 
ing around each intermediate break point location, the range 
defining a segment of the route about the respective interme 
diate breakpoint location and including one or more potential 
break points; evaluating a density or type of points of interest 
within each potential break point within each segment of the 
route; determining a recommended break point from each of 
the potential break points for each segment of the route based 
on the evaluation of the density or type of points of interest; 
and displaying the one or more routes and the one or more 
recommended potential break points on the user's electronic 
device. 

Various embodiments of the method may include one or 
more of the following features: the break point parameter 
received from the user includes one or more of a maximum 
preferred driving leg time, a maximum preferred driving leg 
distance, a vehicle fuel range, and a vehicle battery range, the 
user break point parameter is received periodically through 
out the trip, the step of calculating comprises accessing map 
ping data related to each of the one or more routes from at 
least one database, the step of calculating comprises deter 
mining total travel time and total travel distance of the one or 
more routes, wherein the step of identifying one or more 
intermediate break point locations further comprises deter 
mining a total number of break points, wherein the range 
extending around each intermediate break point location is a 
physical distance, the range extending around each interme 
diate break point location is a travel time, determining the 
location of the user, and the one or more potential breakpoints 
are exits on a highway 

According to another embodiment, systems are provided 
for providing to a user geographical mapping information 
relating to a trip from a start location to a destination. Certain 
systems may include: a data storage device storing instruc 
tions for causing computer servers or mobile devices to pro 
vide to a user geographical mapping information relating to a 
trip from a start location to a destination, and a processing 
device configured to execute the instructions to perform a 
method of receiving, from a user's electronic device and over 
a network, user input data including at least the destination 
location and a breakpoint parameter, calculating one or more 
routes from the start location to the destination location, 
based on the user input data, identifying one or more inter 
mediate break point locations along the one or more routes 
based on the break point parameter received from the user; 
identifying a range extending around each intermediate break 
point location, the range defining a segment of the route about 
the respective intermediate breakpointlocation and including 
one or more potential break points; evaluating a density or 
type of points of interest within each potential break point 
within each segment of the route, determining a recom 
mended break point from each of the potential break points 
for each segment of the route based on the evaluation of the 
density or type of points of interest; and displaying the one or 
more routes and the one or more recommended potential 
break points on the user's electronic device. 

According to certain embodiments, a computer-readable 
medium is disclosed storing instructions that, when executed 
by a processor, cause the processor to provide geographical 
mapping information to a user relating to a trip from a start 
location to a destination, the method may include: receiving, 
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from a user's electronic device and over a network, user input 
data including at least the destination location and a break 
point parameter, calculating one or more routes from the start 
location to the destination location, based on the user input 
data, identifying one or more intermediate break point loca 
tions along the one or more routes based on the break point 
parameter received from the user, identifying a range extend 
ing around each intermediate break point location, the range 
defining a segment of the route about the respective interme 
diate breakpoint location and including one or more potential 
break points; evaluating a density or type of points of interest 
within each potential break point within each segment of the 
route; determining a recommended break point from each of 
the potential break points for each segment of the route based 
on the evaluation of the density or type of points of interest; 
and displaying the one or more routes and the one or more 
recommended potential break points on the user's electronic 
device. 
The disclosed embodiments allow users to quickly and 

easily add points of interest (POI) to their trip at suggested 
travel breaks—making trip planning convenient for the user. 
In addition, the disclosed embodiments provide Suggested 
travel breaks based on route leg time/distance and POI den 
sity and use user travel break preferences. 

Additional objects and advantages of the disclosed 
embodiments will be set forth in part in the description that 
follows, and in part will be apparent from the description, or 
may be learned by practice of the disclosed embodiments. 
The objects and advantages of the disclosed embodiments 
will be realized and attained by means of the elements and 
combinations particularly pointed out in the appended 
claims. 

It is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary and explanatory only and are not restrictive of the dis 
closed embodiments, as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in 
and constitute a part of this specification, illustrate various 
exemplary embodiments and together with the description, 
serve to explain the principles of the disclosed embodiments. 

FIG. 1A is a diagram illustrating recommended break 
points along an electronic presentation of a mapping route. 

FIG. 1B is a diagram illustrating detailed mapping infor 
mation for intermediate and potential break points along an 
electronic presentation of a mapping route, according to an 
exemplary embodiment of the present disclosure. 

FIG. 2 is a block diagram of a communications system 
configured to present users with automatically generated 
routes between a start location and a destination location and 
break point information, according to an exemplary embodi 
ment of the present disclosure. 

FIG. 3 is a flow diagram of an exemplary method of auto 
matically generating and providing to a user route and break 
point information for a route between a start location and a 
destination location, according to an exemplary embodiment 
of the present disclosure. 

FIG. 4 is a flow diagram of an exemplary method of cal 
culating a route and determining break point information, 
according to an exemplary embodiment of the present disclo 
SUC. 

FIG. 5 is a simplified functional block diagram of a com 
puter that may be configured as a host server, for example, to 
function as a break point server. 
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4 
DESCRIPTION OF THE EMBODIMENTS 

Reference will now be made in detail to the exemplary 
embodiments of the disclosure, examples of which are illus 
trated in the accompanying drawings. Wherever possible, the 
same reference numbers will be used throughout the draw 
ings to refer to the same or like parts. 
The present disclosure describes methods and systems for 

determining and electronically presenting routing informa 
tion, including optimal break point information to users, 
based in part on user input to an electronic mapping device. 
For example, routing and break point information may be 
determined by processing, using a processing device, an indi 
vidual user's preferences, identifying and recommending one 
or more break points that satisfy the user's preferences, and 
presenting these recommendations to users on electronic 
mapping devices for use during a trip. 

Referring now to the figures, FIG. 1A is a diagram illus 
trating break points along a route presentation 10 generated 
by processors of electronic mapping devices based on inputs 
received by a user. Specifically, FIG. 1A depicts a map with a 
recommended route presentation 10 showing at least one 
route for a trip, such as route 15 from a start location 20, such 
as location A, to a destination location 25. Such as location B. 
The start location 20 and the destination location 25 may be 
any locations identifiable on a map, Such as having a street 
address or identifiable latitude and longitude coordinates. For 
example, either or both of start location 20 and destination 
location 25 may be a street address, intersection, landmark, 
transit location, location within a building, location within a 
park, location within a body of water, location in the air, or 
any other identifiable location. 

Route(s) 15 may be any route from the start location 20 to 
the destination location 25. The route(s) 15 may be navigable 
by any mode of transport, Such as by foot, human powered 
vehicle, electric or fuel powered vehicle, e.g., via road, water, 
air, or any other Suitable means. For example, the route(s) 
may be between a commuter's home and workplace, between 
a user's home and a vacation or tourist destination, or any 
other travel origins or destinations. In one embodiment, the 
recommended route may be determined by the electronic 
device or a server in communication with the electronic 
device, the presentation of which, may show a single route 15 
from start location 20 to destination location 25. The single 
route 15 may be a best (shortest or fastest) recommended 
route or a user preferred route. In other examples, the route 
presentation 10 may display multiple optional or alternative 
routes, based on various calculations by the electronic device. 
In addition, while route presentation 10 may display one start 
location 20 and one destination location 25, route presenta 
tion 10 may alternatively display multiple start locations 20 
and multiple destination locations 25. 
The one or more routes 15 may be displayed in a distin 

guishing manner relative to each other and other roads either 
by different colors, different patterns, different shades, via 
differing animations (e.g., flashing, moving feature, or any 
other animation), or any other graphically distinguishing 
manner. The route presentation 10 may provide real-time or 
live information, such as traffic, weather, and event informa 
tion. For example, the route 15 may change in color, shade, 
animation, etc., to signify slow traffic conditions or any other 
relevant information relating to the route. The route presen 
tation 10 also may include geographic and map information, 
Such as airports, stadiums, Schools, landmarks, such as monu 
ments, mountains, etc., geographic information (e.g., coun 
tries, states, counties, cites, roads, rivers, lakes, etc.) and any 
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other relevant information that a user may select to be dis 
played using any suitable means. 
The route presentation 10 also may be manipulated (e.g., 

Zoomed in and out, Scrolled across, etc.), and also may be 
interactive, either by using a keyboard, touch-screen, mouse, 5 
or any other user input. For example, the route presentation 10 
may include one or more user-selectable portions that, when 
selected, may present additional and/or more detailed infor 
mation associated with the user-selectable portion of the dia 
gram 10. 10 
The route presentation 10 may include one or more recom 

mended break points 30 along the route 15. Each of the 
recommended break points 30 may include a summary 35 
including information regarding one or more points of inter 
est (POIs) such as fuel services, rest rooms, restaurants, rec- 15 
reation (e.g., parks, gym, Scenic overlooks, landmarks, etc.), 
wireless internet services (Wi-Fi), hotels, etc. The recom 
mended break point summary 35 may further be selectable to 
retrieve further information regarding specific aspecific POI, 
e.g., other user ratings for a restaurant at the recommended 20 
break point 30. 

In one embodiment, the recommended breakpoints 30 may 
be identified by first determining a suitable number of inter 
mediate break points along the route, and estimating the 
location of intermediate break points along the route. Based 25 
on the user input, the electronic device or server may deter 
mine recommendations for break points around the interme 
diate break points. 

FIG. 1B shows detailed mapping information 40 for inter 
mediate break points 50 and 80 along a route between a start 30 
location A, 20 and a destination location B, 25. Each inter 
mediate break point 50 and 80 may be determined based on 
dividing the total route, (e.g., based on total travel time and/or 
total travel distance) by a calculated number of break points. 
The intermediate break points may be any location along the 35 
route, regardless of the presence of POIs or exits. Alterna 
tively, an intermediate break point may be a mile marker 
along a highway or an exit on a highway. The methods of this 
disclosure may include generating for each calculated inter 
mediate break point 50 and 80, a respective range 55 and 85. 40 
The range may be a distance or time range, the midpoint of 
which may be the respective intermediate break point 50 and 
80. The length of the range may be pre-set and the position of 
the range may be computer-generated by the electronic 
device or may be set by the user, and may be the same or 45 
different for each intermediate break point 50 and 80. Each 
range 55 and 85 may represent a segment along the route 
between the start location and destination location and may 
include one or more potential break points 60, 65. 70,90 and 
95 within each range 55 and 85. As will be explained in 50 
greater detail, the recommended break point 30 may be 
selected from one of the potential break points in the range, 
based on user input and density and/or type of point of 
interest(s). Each route may have any number of intermediate 
break points and each intermediate break point may have any 55 
number of potential break points within a corresponding 
range. 
As will be discussed with respect to FIG. 2, the route 

presentation 10 may be displayed on any electronic device 
110, such as a mobile device 115, portable navigation system 60 
120, computer 120 or 125, in-vehicle navigation system 130, 
or electronic kiosk, and/or it may be printed, or electronically 
displayed through any other suitable manner. The route pre 
sentation 10 may be any suitable size for visualization by a 
user. When displayed on an electronic device 110, the route 65 
presentation 10 may be manipulated, for example, the route 
presentation may be Zoomed in and/or out, scrolled across, 

6 
rotated, etc., in any suitable manner, such as by selecting (e.g., 
clicking an icon, using a touch screen, etc.) a portion of the 
route presentation 10 to manipulate. For example, an icon for 
a recommended break point 30 may be selected and informa 
tion, such as POI information 40 may be displayed. In addi 
tion, the user may input information using any input means of 
the electronic device 115. 

FIG. 2 is a block diagram of a communications system 100 
capable of presenting routes and route information for a trip, 
between at least two points, for example, along a route 
between start locations 20 and destination locations 25 via a 
network 105, such as the Internet, to one or more electronic 
devices 110, such as a mobile device 115 (e.g., mobile phone, 
personal digital assistant, tablet computer), a GPS device 120, 
a computer 120, 125, in-vehicle navigation system 130, and/ 
or any device connected to a network 105 such as the Internet, 
according to an exemplary embodiment of the present disclo 
SUC. 

The electronic device 110 may include an application, such 
as a mobile application, configured to process and execute 
instructions and save data in memory. The mobile application 
may be configured to provide information, Such as location 
information to a server 135 Such as a mapping services server 
145, break point server 150, and/or POI database server 155 
for processing by a processor and the processed information 
may be communicated by the server 135 to the electronic 
device 110 via the network 105 for display to the user. 

For example, the location information of the electronic 
device 110 (e.g., address, map coordinates, compass direc 
tions, etc.), may be determined by the server 135 by any 
Suitable method. For example, a location of an electronic 
device 110 may be determined by receiving a user input via 
the electronic device 110, via global positioning information 
from the electronic device 110 via a satellite140 and network 
105, via cellular tower locations (e.g., receiving, from the 
electronic device 110, information regarding which cellular 
towers it is currently in communication with), from a GPS 
device 120, and/or via Wi-Fi locations (e.g., receiving, from 
the electronic device 110, information regarding which Wi-Fi 
locations and/or the Internet Protocol (IP) addresses it is 
using) or any other suitable manner. 

Various electronic devices 110 may also communicate 
with each other by any suitable means (e.g., via the Internet, 
Bluetooth, Near Field Communication, or any other suitable 
means) to send and receive location and other information. 
For example, a mobile device 115 may communicate with a 
GPS device 120, 130 in communication with a satellite 140. 
The electronic device 110 may receive information regard 

ing a user's trip. Such as a start location 20, travel route, and 
destination location 25 and may communicate this informa 
tion to a server 135 that may have a processor, memory, and 
user input. The server 135 may save the information in 
memory, such as a computer readable memory. The electronic 
device 110 may access (e.g., retrieve) the information from 
the memory of the server 135, such as a break point applica 
tion server 150, via the network 105 using the application, 
Such as a mobile application stored in the memory of the 
electronic device 110. The mobile application may be ini 
tially downloaded by the electronic device 110 via the net 
work 105 and saved in the memory of the electronic device 
110. The mobile application may be any machine readable 
code for executing instructions, such as Software, configured 
to be processed by the electronic device 110. 
The electronic device 110 also may be in communication 

with one or more external servers, such as mapping services 
server 145, break point server 150, and POI database server 
155 via, for example, the network 105, and/or others of the 
servers 135. The external servers 145, 150, 155 may be any 
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Source of routing and/or mapping information. In addition, 
the mapping services server 145 may include data from other 
users, traffic reports, weather reports, police reports, and/or 
any other source of relevant information and the POI database 
server 155 may include reviews of POIs, details about POIs 
and/or any other relevant information. The mapping services 
server 135 may receive information from the other servers 
150, 155 and process the information for display on the elec 
tronic device 110. The processed information may be com 
municated to the break point server 150 on the electronic 
device 110, via the network 105. The application may cause 
the processed information to be saved and/or displayed on the 
electronic device 110. 

FIG. 3 is a flow diagram of an exemplary method of pro 
viding route and break point information to a user, according 
to an exemplary embodiment of the present disclosure. The 
method 300 may be used for providing a recommended route, 
and for providing recommended break points along the rec 
ommended route. As described above with respect to FIG. 2, 
method 300 may be performed by any component or combi 
nation of server(s) 135, satellites 140, and/or electronic 
devices 110. 

In one embodiment, method 200 may include receiving 
input data from a user's electronic device 110, at step 210, 
Such as start and destination locations and break point pref 
erences. For example, the user may input a preference for 
receiving break point locations that are close to electric car 
charging stations, close to diesel fueling stations, avoiding 
rest areas, close to cities, etc., or any other relevant input data 
that may be used in generating a recommended route and 
recommended break point information. The user may desig 
nate the list or preferences as a user preferred type of travel 
which may be saved in memory and be retrievable for subse 
quent travel. For example, the user may designate a first type 
of travel as “For Work” and may input preferences for break 
point locations having Wi-Fi providers, and a second type of 
travel as “With Family' and may input preferences for break 
point locations with parks, and other POIs preferences. The 
electronic device 110 may prompt the user to select any of the 
saved types of travel and may calculate recommended routes 
and/or breakpoints based on the saved preferences for type of 
travel. The user input data may be stored in memory for 
retrieval and processing at any time. 

Based on the user input data received at step 210, the 
method may include processing the input data, for example, 
using a processor of a computer server, to calculate one or 
more recommended routes and/or one or more break points 
along the recommended routes. The calculations of the rec 
ommended routes and/or recommended break points may be 
accomplished using any Suitable manner, for example, the 
method described in further detail below in reference to FIG. 
4. Following the calculation of the recommended route(s) 
and/or the recommended break point(s), the method may 
include a step of displaying the results of the calculations to 
the user. The display may be on any electronic device 110 or 
may be printed using a printer or any other Suitable manner. At 
any time during the method, the user may input any additional 
information at step 240, which may be processed to update 
and/or adjust the calculations, and the updated results of the 
calculation may be displayed at step 230. 

For example, at step 210, the user may input the start and 
destination locations, and the recommended route(s) and/or 
breakpoint(s) may be calculated at step 220. The results of the 
calculations at step 220 may displayed for the user at step 230, 
and the user may then input preferences regarding break 
points, e.g., a preference for break point locations within 0.1 
miles of a free Wi-Fi provider. The routes and break points 
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8 
may then be re-calculated in view of the additional user input 
and the displayed results may be updated. The user may be 
prompted for additional input data by the display device at 
any time during the method 200. 

In addition, the electronic device may detect, using GPS or 
any other Suitable manner, the actual location of the user 
during the route and dynamically adjust the route and break 
point information in real-time. For example, the electronic 
device 110 may detect the location of the user during travel 
and determine that a break in travel has been taken that is 
different from any of the recommended break points. Based 
on the break in travel, the electronic device 110 may re 
calculate the route and break points and display updated 
adjusted recommended route(s) and break point information 
in accordance with any user information previously provided 
and saved in memory. In addition, during travel, the recom 
mended route(s) and break points may be re-calculated and 
updated based on additional user input. For example, during 
the trip, if the user inputs a preference to locate a break point 
location within a five minute drive time that has a public 
restroom, the electronic device 110 may re-calculate and 
provide a recommended breakpoint, in addition the route and 
Subsequent recommended break points may be updated and 
the results displayed. 
As discussed above and now discussed in detail, FIG. 4 

shows an example of a method 300 of calculating recom 
mended travel route(s) and/or a break point(s) based on user 
input by an electronic device 110 and/or servers 135. At step 
310, a recommended route between the user provided start 
and destination locations may be calculated by the electronic 
device 110. The user may enter a specific address for each 
location, such as a street address or a POI (e.g., JFK Airport) 
or a general geographic location, (e.g., Denver, Colo.) or any 
previously saved location (e.g., home, work, etc.) The elec 
tronic device may receive and save the addresses and then 
calculate one or more routes based on the location informa 
tion received from the user and any other user inputted infor 
mation regarding the route. Such as driving preferences (e.g., 
Scenic routes, avoid toll-ways, etc.), type or vehicle (e.g., car, 
motorcycle, large truck, bicycle, etc.) For example, the elec 
tronic device, may communicate with a mapping services 
database server 145 to retrieve and process information in 
accordance with the user input to determine the one or more 
routes. The route(s) may include a route generated by one or 
more mapping algorithms. Such as, for example, mapping 
algorithms generated by a mapping services server 145, gen 
erated by the electronic device 110, or any other algorithms 
generated by any other means accessible by the electronic 
device 110. The mapping algorithms may be based on various 
factors, such as shortest distance, fastest travel time, least 
traffic lights, most Scenic route, best route for car, RVs, large 
trucks (e.g., avoiding short bridges, tunnels, or narrow roads), 
motorcycles, or any other type of vehicle, any user trip pref 
erences determined by user inputted travel preferences, either 
current or previously saved in memory, or any other factors or 
combination of factors, and may be adjusted by the user. 

Based on the user information and/or any other relevant 
information, Such as traffic information, weather information, 
event information retrieved from any databases, such as a 
mapping database server 145, an optimal route or routes may 
be calculated and saved in memory. The route(s) calculated at 
step 310 may be presented to the user via the electronic device 
110 and/or may be saved in memory for any adjustment based 
on any other user inputs prior to presentation to the user. 
At step 320, based on the calculation at step 310, the total 

travel time and total travel distance for the route(s) may be 
calculated. The calculations of total travel time and/or total 
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distance of the route(s) may be calculated based on mapping 
algorithms generated by a mapping services server 145, gen 
erated by the electronic device 110, or any other algorithms 
generated by any other means accessible by the electronic 
device 110. The mapping algorithms may be based on various 
factors, such as time of travel, traffic information, type of 
vehicle, speed limits, number of traffic lights, etc. 

At step 330, the number of break points may be calculated 
by the electronic device based on the total travel time and the 
total travel distance calculated at step 320. The number of 
break points may be calculated by the electronic device based 
on the results of step 320, using any suitable formula or 
algorithm, and also may be based on user input data. For 
example, the user may indicate that the calculation be based 
on a minimum number of break points, and in another 
example, the user may indicate that any number or break 
points may be taken. The electronic device may determine a 
pre-set suitable number of break points for a particular incre 
ment of time and/or distance, (e.g., every 2.5 hours, or every 
150 miles). 

In one example, the electronic device may set a range for 
the number of break points based on an average of a maxi 
mum number of breakpoints and a minimum number of break 
points, and/or based on an average of a time-based calculation 
of break points and a distance-based calculation of break 
points. In one embodiment, the maximum number of break 
points may be based on a pre-determined time increment 
(e.g., the amount to travel time before a break), dividing the 
total estimated travel time by the predetermined time incre 
ment and subtracting 1 to obtain the number of travel breaks. 
For example, if a route has a total travel time of 15 hours, and 
the predetermined time increment is 2.5 hours (or some other 
recommended maximum driving time), then the total trip may 
be divided into about 6 travel segments, which means the trip 
would involve about 5 travel breaks, or “break points' (since 
the number of break points is typically one fewer than the 
number of segments). 

Alternatively, or additionally, the minimum number of 
break points determined by the electronic device may be 
based on the distance the vehicle may travel just before all of 
the vehicle's full fuel capacity is consumed (e.g., based on the 
average speed, fuel (gas, electric charge, etc.) capacity, and/or 
miles per gallon/charge data for a specific vehicle). For 
example, the electronic device may calculate that a vehicle 
may have a gas tank capacity or current contents of 17 gal 
lons, and an average miles per gallon of about 25. The deter 
mination of vehicle information by the electronic device 110 
may be automated by communicating with the electronic 
computer of the vehicle. Thus, the electronic device 110 may 
calculate, or receive from the vehicle's electronic computer, 
the number of miles the vehicle may travel on the available 
fuel (i.e., the range of the vehicle), in this case, about 425 
miles. For a route having a total distance of 1020 miles, the 
total distance of 1020 miles may be divided by the 425 mile 
range to result in an estimate of about 3 segments of the trip, 
and therefore, 2 travel breaks. The electronic device may then 
average the calculated estimated number of break points of 5 
and 2 and determine that the trip should have about 3 or 4 
break points. The electronic device may average the calcu 
lated break points on the basis of their status as the maximum 
and minimum number of recommended break points, or on 
the basis of their status as being time-based and distance 
based. In one embodiment, the break points may be calcu 
lated 
The electronic device may further process the route infor 

mation to identify intermediate break points. The electronic 
device 110 may accomplish this by dividing the route by the 
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10 
number of break points determined in step 330 to obtain an 
intermediate break point location for each of a plurality of 
intermediate breakpoints. For example, if the total distance of 
the route is about 1020 miles, the break points may be esti 
mated to occur every 204 miles (i.e., 1020 miles divided by 5). 
The intermediate break point may be any location along the 
rOute. 
A computer implemented application on the electronic 

device may automatically generate the location of each inter 
mediate break point 50 and 80 by dividing the route by the 
number of break points determined in step 330 as discussed 
above. In addition, the electronic device may generate further 
route information relating to determining recommended 
break point(s). For example, a time or distance range 55 and 
85 may be set by the electronic device 110 for each estimated 
intermediate breakpoint 50 and 80 using any suitable manner, 
Such as any suitable pre-set distance or any pre-set amount of 
travel time. Referring to the above example in which the 
estimated break point occurs every 204 miles, the range for a 
first estimated intermediate break point 50 may be pre-set by 
the electronic device at plus or minus 5 miles, such that the 
range 55 for the first estimated intermediate break point 50 is 
199 miles to 209 miles from the origin. The range 55, 85 for 
each estimated intermediate break point 50, 80 also may be 
inputted into the electronic device 110 by the user based on 
any Suitable measurement, e.g., time, distance, within the 
parameters calculated in step 320 and may be the same or 
different for each intermediate break point 50 and 80. 
At step 350, the electronic device may then search for 

potential break point locations 60, 65, 70,90, and 95 within 
each range 55 and 85 based on the user input using one or 
more databases, such as a break point server 150, mapping 
services server 145, and/or POI database server 155. For 
example, the potential break points may be exits along a 
highway. In one embodiment, given the route leg time and 
distance, the system may perform a linearinterpolation to find 
the time and distance segment sizes based on lowerfupper 
bounds. These calculated break point locations may snap to a 
location with desirable POI density within a determined 
range. The lower segment time may be approximately 2 hours 
and the upper segment distance may be less than a distance 
travelable using a typical tank of gas. The time segment count 
may be found by dividing the route leg time by the calculated 
segment time. The distance segment count may be found by 
dividing the route leg distance by the calculated segment 
distance. The number of route leg divisions may be the aver 
age of the time segment count and the distance segment count. 
In one embodiment, the segment size may be calculated with 
respect to the size of the route leg, where the lower and upper 
bounds are in place so that the segment size remains valid for 
the intent of the Suggested travel breaks. In one embodiment, 
the user may specify the number of divisions per route leg, 
and/or specify the time/distance of each segment. Similar 
Snapping logic may be used for each time/distance travel 
break. 

In one embodiment, the potential break points or locations 
with sufficient POI density may be exits along a highway. The 
POI density based on any input data may be calculated and 
recommendations for breakpoint locations 60, 65. 70,90, and 
95 within each range 55 and 85 of each estimated break point 
50 and 80 may be determined by the electronic device at step 
350 based on the POI density, other user inputs, and any other 
relevant information. For example, the electronic device 110 
may determine one of the potential break points 60, 95, 70. 
90, 95 for within each of the break ranges 55 and 85 having 
the highest density of POI’s per the user input data is at a 
particular location, Such as an particular exit on a highway, 
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and that location may be displayed as a recommended break 
point 30 along the route for each estimated breakpoint 50 and 
80. 
At any point during the method 300, the calculations may 

be adjusted or refreshed by the electronic device 110 with or 
without user input data 360. For example, the electronic 
device may adjust the route based on traffic information 
received from the mapping services server 145 or based on a 
change in a user breakpoint preferences, for example, instead 
of a previously indicated preference for a breakpoint location 
having an Italian restaurant, the user may indicate a prefer 
ence for a break point location having a restaurant serving 
sushi. Further, at step 360, the user may indicate or select, 
from a list of pre-populated options or user inputted prefer 
ences, preferences for POIs or other preferences for each of 
the one or more break points, using the electronic device 110. 

The user preferences for each of the break points may be 
the same or different. For example, on the electronic device 
110, the user may indicate or select a preference for each 
break point to have a gourmet coffee shop and for the last 
break point to be close to a hotel. 

The POI information including the POI density may be 
generated using any Suitable means, for example, accessing 
mapping services databases and/or any other Suitable manner. 
For example, POI database server 155 may contain address 
information, latitude/longitude information, ID numbers, 
website addresses, descriptive information, and/or other 
information about various POIs within a break point travel 
range. The break point server 150, mapping service server 
145 and POI database server 155 may all communicate via the 
network 105 to access and retrieve user input data such as 
break point preferences to optimize break point location rec 
ommendations. The break point server 150 may also include 
optimization criteria that may be used to locate POIs and/or 
POI information. The optimization criteria may include user 
preferences, predetermined thresholds, density parameters, 
reference locations, and/or other information that may be 
used to provide POIs and/or POI information. 

The POIs associated with each break point range based on 
user input data may be assigned different weights to calculate 
the ranks, for example, based on criteria provided by a user, 
quality of POIs that may be determined based on information 
gathered from public Sources (e.g., quality of restaurant, 
cleanliness of rest area, pet friendly location, healthy food 
options, or price of gas), types of POIs requested by a user, 
and/or any other relevant factors. 
A POI density for each range within an intermediate break 

point may be calculated by determining the number of POIs 
matching the user's input preferences, and/or other factors. 
The POIs also may be ranked based on various factors, such 
as distance from each other. Additional factors, such as safety 
of the location, reviews of POIs retrieved from public sources, 
service area time of restaurants, diversity of POIs (e.g., repair 
shops, restaurants, gas stations, shopping malls, and other 
commercial locations) within one group, accessibility from 
major freeways, traffic conditions, and/or other Suitable fac 
tors, may be used to rank the potential break point locations. 

EXAMPLE1 

A user planning a trip from Denver, Colo. to Los Angeles, 
Calif. uses a mobile phone to input the start (Denver) and 
destination (LA) locations and is prompted by the electronic 
device to enterpreferred departure time, and any preferences 
for break point locations. The user inputs, via a touch screen 
of the electronic device, that the user departure time will be 
set to the present time, and that the break points should be in 
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12 
close proximity to numerous POIs, including scenic land 
marks, and also in close proximity to gourmet coffee shops. 
The electronic device may prompt the user to determine if the 
preferences indicated should be saved as a user preferred 
travel type and the user may indicate “Yes” and name the 
saved travel type “scenic--coffee.” for later retrieval. The elec 
tronic device may retrieve previously saved information 
regarding the user's vehicle (e.g., miles per gallon and fuel 
tank capacity) and communicate with the vehicle (e.g., via the 
vehicle's computer) to obtain present fuel levels. The elec 
tronic device may then calculate a route and break points 
along the route that meets the preferences of the user based on 
the inputted data and displays the results on the electronic 
device by showing the route on a map and the break points 
along the map along with information regarding the POIs 
associated with the break points. 

For example, the vehicle may have a fuel tank capacity of 
15 gallons and average 25 miles per gallon. The distance 
between Denver and LA may be about 1020 miles and the 
total travel time may be about 15 hours. The electronic device 
may set a pre-determined or default travel time segment to be 
2.5 hours, and based on this default travel time segment, may 
calculate the upper bound to be about 5 break points (15 
hours/2.5 hours)-1). The lower bound may be calculated to 
be about 375 miles (15 gallonsx25 miles per gallon) and 
((1020/375)-1) to equal about 2 break points (rounding up 
and assuming the route is started with a full tank of fuel). 
These upper and lower bounds may be averaged ((5-2)/2) to 
about 3.5, rounded up to 4 break points. The electronic device 
may divide the total travel distance by the number of break 
points resulting in a measurement of an intermediate break 
point about every 255 miles. The electronic device may locate 
potential break point locations within a predetermined range 
or segment Surrounding or otherwise relative to the calculated 
intermediate break point, and determine a recommendation 
for a break point from the potential break points based on the 
user input data and any POI data or preferences. 
The user may begin travelling along the route and decide to 

take a break prior to a first recommended break point. At the 
break point, the user may re-fuel the vehicle. The electronic 
device may detect that the vehicle has stopped based on the 
vehicle location not moving for a duration of time above a 
pre-set threshold (e.g. 7 minutes) and other vehicle informa 
tion via communication with the vehicle computer system 
(e.g., the engine of is off the doors have been opened) and 
may detect fuel levels. Based on the detection that the vehicle 
has stopped and re-fueled to a full fuel tank capacity, the 
electronic device may prompt the user to indicate if the travel 
recommendations, and/or route and break points, should be 
re-calculated. If the user indicates 'Yes', then the electronic 
device may re-calculate and display updated information. 
The user may select one of the break points using the elec 
tronic device to obtain further information regarding the POI 
associated with a particular break point, for example, may 
click on restaurants associated with a break point and read 
reviews regarding the restaurant or other information, which 
the electronic device may retrieve from external servers via 
the network. 

EXAMPLE 2 

A user may input the start and destination locations as in 
Example 1 and select a previous saved travel type, e.g., “with 
Family' with saved preferences for the break point locations 
having parks and hotels. The electronic device may provide 
recommended break points based on the user input. 



US 9,304,007 B2 
13 

FIG. 5 provides a functional block diagram illustration of 
general purpose computer hardware platforms. FIG. 5 illus 
trates a network or host computer platform 500, as may typi 
cally be used to implement a server like the mapping services 
server system 135. It is believed that those skilled in the art are 
familiar with the structure, programming and general opera 
tion of such computer equipment and as a result the drawings 
should be self-explanatory. 
A platform for a server or the like 500, for example, may 

include a data communication interface for packet data com 
munication 560. The platform may also include a central 
processing unit (CPU) 520, in the form of one or more pro 
cessors, for executing program instructions. The platform 
typically includes an internal communication bus 510, pro 
gram storage and data storage for various data files to be 
processed and/or communicated by the platform such as 
ROM 530 and RAM 540, although the server 500 often 
receives programming and data via network communications 
570. The hardware elements, operating systems and program 
ming languages of such equipment are conventional in nature, 
and it is presumed that those skilled in the art are adequately 
familiar therewith. The server 500 also may include input and 
output ports 550 to connect with input and output devices 
Such as keyboards, mice, touchscreens, monitors, displays, 
etc. Of course, the various server functions may be imple 
mented in a distributed fashion on a number of similar plat 
forms, to distribute the processing load. Alternatively, the 
servers may be implemented by appropriate programming of 
one computer hardware platform. 

Program aspects of the technology may be thought of as 
“products” or “articles of manufacture” typically in the form 
of executable code and/or associated data that is carried on or 
embodied in a type of machine readable medium. "Storage' 
type media include any or all of the tangible memory of the 
computers, processors or the like, or associated modules 
thereof. Such as various semiconductor memories, tape 
drives, disk drives and the like, which may provide non 
transitory storage at any time for the Software programming. 
All orportions of the software may at times be communicated 
through the Internet or various other telecommunication net 
works. Such communications, for example, may enable load 
ing of the Software from one computer or processor into 
another, for example, from a management server or host 
computer of the mobile communication network into the 
computer platform of a server and/or from a server to the 
mobile device. Thus, another type of media that may bear the 
Software elements includes optical, electrical and electro 
magnetic waves, such as used across physical interfaces 
between local devices, through wired and optical landline 
networks and over various air-links. The physical elements 
that carry Such waves, such as wired or wireless links, optical 
links or the like, also may be considered as media bearing the 
Software. As used herein, unless restricted to non-transitory, 
tangible 'storage' media, terms such as computer or machine 
“readable medium” refer to any medium that participates in 
providing instructions to a processor for execution. 
The many features and advantages of the disclosure are 

apparent from the detailed specification, and thus, it is 
intended by the appended claims to cover all such features 
and advantages of the disclosure which fall within the true 
spirit and scope of the disclosure. Further, since numerous 
modifications and variations will readily occur to those 
skilled in the art, it is not desired to limit the disclosure to the 
exact construction and operation illustrated and described, 
and accordingly, all suitable modifications and equivalents 
may be resorted to, falling within the scope of the disclosure. 
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Other embodiments of the disclosure will be apparent to 

those skilled in the art from consideration of the specification 
and practice of the invention disclosed herein. It is intended 
that the specification and examples be considered as exem 
plary only, with a true scope and spirit of the invention being 
indicated by the following claims. 

What is claimed is: 
1. A computer-implemented method for providing to a user 

geographical mapping information relating to a trip from a 
start location to a destination location, the method including: 

receiving, from a user's electronic device and over a net 
work, user input data including at least the destination 
location and a break point parameter, wherein the break 
point parameter received from the user includes one or 
more of a maximum preferred driving leg time, a maxi 
mum preferred driving leg distance, a vehicle fuel range, 
and a vehicle battery range; 

calculating one or more routes from the start location to the 
destination location, based on the user input data and the 
break point parameter, 

identifying one or more intermediate break point locations 
along the one or more routes based on the break point 
parameter received from the user; 

identifying an area extending along the route around each 
intermediate break point location and including one or 
more potential highway exit points; 

evaluating, for each intermediate break point location, a 
density or type of points of interest associated with each 
potential highway exit point within the area of the inter 
mediate break point location; 

determining, for each intermediate break point location, a 
recommended highway exit point from among each of 
the potential highway exit points within the area of the 
intermediate break point location, based on the evalua 
tion of the density or type of points of interest; and 

displaying, on the user's electronic device, one or more 
routes from the start location to the destination location, 
the routes being divided into a plurality of segments 
according to the one or more recommended highway 
exit points. 

2. The method of claim 1, wherein the user break point 
parameter is received periodically throughout the trip. 

3. The method of claim 1, wherein the step of calculating 
comprises accessing mapping data related to each of the one 
or more routes from at least one database. 

4. The method of claim 1, wherein the step of calculating 
comprises determining total travel time and total travel dis 
tance of the one or more routes. 

5. The method of claim 1, wherein the step of identifying 
one or more intermediate break point locations further com 
prises determining a total number of break points. 

6. The method of claim 1, wherein the area extending 
around each intermediate break point location is defined by a 
physical distance. 

7. The method of claim 1, wherein the area extending 
around each intermediate break point location is defined by a 
travel time. 

8. The method of claim 1 further comprising a step of 
determining the location of the user. 

9. A system for providing to a user geographical mapping 
information relating to a trip from a start location to a desti 
nation, the system including: 

a data storage device storing instructions for causing com 
puter servers or mobile devices to provide to a user 
geographical mapping information relating to a trip 
from a start location to a destination; and 
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a processing device configured to execute the instructions 
to perform a method of: 

receiving, from a user's electronic device and over a net 
work, user input data including at least the destination 
location and a break point parameter, wherein the break 
point parameter received from the user includes one or 
more of a maximum preferred driving leg time, a maxi 
mum preferred driving leg distance, a vehicle fuel range, 
and a vehicle battery range; 

calculating one or more routes from the start location to the 
destination location, based on the user input data and the 
break point parameter; 

identifying one or more intermediate break point locations 
along the one or more routes based on the break point 
parameter received from the user; 

identifying an area extending along the route around each 
intermediate break point location and including one or 
more potential highway exit points; 

evaluating, for each intermediate break point location, a 
density or type of points of interest associated with each 
potential highway exit point within the area of the inter 
mediate break point location; 

determining, for each intermediate break point location, a 
recommended highway exit point from among each of 
the potential highway exit points within the area of the 
intermediate break point location, based on the evalua 
tion of the density or type of points of interest; and 

displaying, on the user's electronic device, one or more 
routes from the start location to the destination location, 
the routes being divided into a plurality of segments 
according to the one or more recommended highway 
exit points. 

10. The system of claim 9, wherein the user break point 
parameter is received periodically throughout the trip. 

11. The system of claim 9, wherein the step of calculating 
comprises accessing mapping data related to each of the one 
or more routes from at least one database. 

12. The system of claim 9, wherein the step of calculating 
comprises determining total travel time and total travel dis 
tance of the one or more routes. 

13. The system of claim 9, wherein the step of identifying 
one or more intermediate break point locations further com 
prises determining a total number of break points. 
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14. The system of claim 9, wherein the area extending 

around each intermediate break point location is defined by a 
physical distance. 

15. The system of claim 14, wherein the area extending 
around each intermediate break point location is defined by a 
travel time. 

16. The system of claim 9 further comprising a step of 
determining the location of the user. 

17. A non-transitory computer-readable medium storing 
instructions that, when executed by a processor, cause the 
processor to provide geographical mapping information to a 
user relating to a trip from a start location to a destination, the 
method including: 

receiving, from a user's electronic device and over a net 
work, user input data including at least the destination 
location and a break point parameter, wherein the break 
point parameter received from the user includes one or 
more of: a maximum preferred driving leg time, a maxi 
mum preferred driving leg distance, a vehicle fuel range, 
and a vehicle battery range; 

calculating one or more routes from the start location to the 
destination location, based on the user input data and the 
break point parameter; 

identifying one or more intermediate break point locations 
along the one or more routes based on the break point 
parameter received from the user; 

identifying an area extending along the route around each 
intermediate break point location and including one or 
more potential highway exit points; 

evaluating, for each intermediate break point location, a 
density or type of points of interest associated with each 
potential highway exit point within the area of the inter 
mediate break point location; 

determining, for each intermediate break point location, a 
recommended highway exit point from among each of 
the potential highway exit points within the area of the 
intermediate break point location, based on the evalua 
tion of the density or type of points of interest; and 

displaying, on the users electronic device, one or more 
routes from the start location to the destination location, 
the routes being divided into a plurality of segments 
according to the one or more recommended highway 
exit points. 


